Introduction
The value of real estate, like other market goods, is reflected in a marketplace by its price. However, due to attributes of fixity and durability, a high sensitivity to spatial externalities, and a high cost relative to incomes, residential property is one of the most complex commodities in the world. The value of residential property varies according to the macro-economic environment as political, economic, and socio-demographic factors alter market dynamics (Markmin, 1994) . In a micro perspective, Roulac (2007, p. 428) concludes that "a property's value is determined by its use, specifically what people will pay for the right to the use of the property." Micro-determinants include location attributes, structural attributes, and neighborhood attributes of a residential property are considered the major criteria that determine the value of this heterogeneous commodity (Butler, 1982) . Yet, there is one attribute of residential property that is extremely important in cases of multi-owner properties, but the value of which has been largely ignored in the academic literature: property management.
Property management is crucial to the residential environment of high-rise and high density in Hong Kong (Yuen and Yeh, 2011) , as almost all of the city's residents live in multi-unit, multi-owner buildings. Multi-owner residential properties suffer from common problems -such as overuse of commonly owned spaces -as well as anti-commons problems -inefficient rates of redevelopment due to all owners having veto power (Hastings et al., 2006) . Many of these issues can be ameliorated by the outsourcing of property management services, especially in terms of regular maintenance to minimize the depreciation of the property. The importance of property management services became even clearer in Hong Kong with the SARS[1] outbreak in 2003. SARS raised people's awareness of the importance of the day-to-day details of property management, especially environmental hygiene in public areas.
In spite of the importance of property management services for a large proportion of the world's housing stock, there have been few efforts to measure its value quantitatively (with the notable exception of Hastings et al., 2006) . One reason for this limitation in the literature is the strong collinearity between the quality of a buildings property management company and its other characteristics, which makes it difficult to statistically separate the value of the property management services. Thus, this paper provides a new approach to the measurement of the value of property management services, an experiment. We create a number of brochures for fictitious properties and ask a large number of experts (over 150) to estimate their value. We randomly vary the property management company featured on the brochure, thus allowing us to identify the difference in value of companies. Not only does this provide us with an unbiased estimate of the value of different property management companies, it also allows us to test the hypothesis that property management is more important for older buildings.
Literature review
In the extensive body of literature that seeks to capture the determinants of residential property prices, the hedonic price model is the most widely used method. Developed by Rosen (1974) , the hedonic modeling technique is based on the hypothesis that goods are valued for their many utility-bearing attributes, each of which has an implicit price. The technique is one of the workhorse models of urban economics and used frequently in the Hong Kong context (Mok et al., 1995; So et al., 1996; Tse and Love, 2000; Chau et al., 2001) . Generally, the relationship between the housing price (dependent variable) and its determinants (independent variables) is estimated using a regression model. This allows researchers to see whether a specific factor impacts property value, and by how much.
Hedonic models have been widely used to estimate the impacts of external amenities or disamenities on the price of housing, for example, high levels of airport noise or and air pollution were found to lead to a significant sales price discount (Mieszkowski and Saper, 1978; Brookshire et al., 1982) . One group of researchers has used a hedonic model to consider the property management services attribute, and they found it to impact price significantly (Hastings et al., 2006) . However, in spite of its widespread use, the hedonic model has a number of practical and some theoretical difficulties (Leishman, 2003) . For example, it is data intensive, requiring several thousand observed housing transactions. Second, and more importantly, in order to assess the impact of attributes on property prices, there must be variation in the type of property an attribute is associated with. This is especially problematic for measuring the impact of property management services, as it is not the case that high-quality companies will manage low-cost properties.
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PM 32,3 3. Methodology: an experimental approach In order to overcome the challenge of using a hedonic model to estimate the value of property management services, we use an experimental approach inspired by the work of researchers studying labor market discrimination (Bertrand and Mullainathan, 2004; Pager et al., 2008) . In order to test the prevalence of discrimination in labor markets, they created and applied to jobs with fictitious resumes that differed only by the name of the applicant, which they chose to be strongly identifiable as belonging to different racial and ethnic groups. By randomly choosing which name was placed on resumes sent out, they were able to see the difference in likelihood the applicant would be called for an interview.
We modify this approach to assess the implicit price of property management services for private residential properties. Based on market research we create a number of fictitious properties and for each we create a standard brochure for a unit. We then ask a large number of experts to estimate the value of these properties. We randomly vary the name of the company managing the property when surveying the experts. This approach not only gives us an unbiased estimate of the value of these different property management companies, it also enables us to investigate the changing importance of property management throughout the life cycle of a property. New residential properties are of higher quality and require less care thus are expected to benefit more from property management over time. Thus, the two main research questions we set out to answer are:
RQ1. Do property management services of different qualities impact property value?
RQ2. Do property management services of the same quality have different impacts on different grades of properties?
In order to test the two hypotheses, we must develop the two key independent variables; property management services of different qualities and different grades of properties. In both cases, the dependent variable is property value.
Measuring property management service quality
In Hong Kong, the property management industry is regulated by a series of laws and ordinances and to some extent the basic provision of services is standardized. A number of institutions, such as the Hong Kong Quality Assurance Agency, the Federation of Hong Kong Industries, Hong Kong Productivity Council, and the Occupational Safety and Health Council have various certification programs and recognitions that attempt to measure the quality of property management service.
Major areas are quality management systems, environmental protection, and occupational health and safety. We consider these parameters in choosing four companies that are representative of the range of possible property management service quality. Additionally, a major distinction in property management companies in Hong Kong is those that are owned by a real estate development company and of those that are only property management firms. We use this distinction as a further method of differentiating between company qualities. We choose four real property management companies[2] as representative of four levels of quality and create one fictitious property management company as the control group. Property Management Company IV (PMC-IV) are market players with standard levels of service provision. They have a moderate reputation and have strategically not sought to achieve standard certifications or industry recognitions. PMC-III is a subsidiary of a real estate developer whereas PMC-IV is not. The name and logo of a fifth PMC (PMC-V) was created by the authors as a fictitious control company. All four real companies have large management portfolios and occupy substantial market share in spite of distinct business strategies. They are benchmarks of different levels of service quality in the market.
Measuring property grades
Three dimensions of property characteristics -location, property structure, and neighborhood -are used to generate fictitious properties of clearly different grades for valuation in the survey. In Hong Kong, where almost all properties are multi-unit buildings, location and age play a larger role in housing price than in other cities, and newer properties near the central business district are much more costly, whereas aging residential ones built in farther-flung areas are less expensive. After undertaking a survey of the market and literature on housing prices in Hong Kong (Mok et al., 1995; So et al., 1996; Tse and Love, 2000; Chau et al., 2001 ) five fictitious residential properties of distinct grades were created considering location attributes such as distance to MTR and the city center, structural attributes such as age, area, layout, floor level, Note: PMC-V is a fictitious company thus of unknown, but presumably low, quality orientation, and views, and neighborhood attributes such as proximity to amenities like a clubhouse or car park and whether the property is in an estate or not. Table II presents a summary of the characteristics of the five grades of properties. The first one, Grand Garden, located in the mid-levels close to the center of Hong Kong Island is given the characteristics of a Grade A property. The second, Good View Terrace, is designed to be a Grade B property and located in Tsuen Wan an inner suburb of the New Territories. Sunrise Mansion, the Grade C property is located in a slightly more distance neighborhood, in Tseung Kwan O, the New Territories, and is 15 years old. The fourth property is located in Tuen Mun, New Territories, a very distant location. The fifth and oldest property at 25 years of age is called Trend Villas and located in Sham Shui Po, Kowloon; a fairly dilapidated part of the city.
The majority of the properties' attributes are identical so as to minimize the influence from factors other than property grades. According to the trends of real estate development in Hong Kong, properties 15 years old and younger are estate-type with a private clubhouse and car park. The size of the properties are all set at 558 square feet -a small to medium-size premises but the most common property size in the city. All units are on the 18th floor and orientated facing south -an important property attribute from the viewpoint of Chinese Feng-shui [3] . Unit layouts, the walking distance from MTR, and nearby facilities are set as identical for the five premises. Unit layouts are presented with floor plans and photos of different rooms and the view in the brochures described below.
Creating the survey instrument
After developing the five different quality levels of property management services and five property grades, we combine them to make 25 possible residential premises. We create 25 brochures that show all the property attributes discussed above as well as the property management company's name and logo. Figure 1 is We asked each survey respondent to review five different brochures corresponding to one of each property grade with a randomly determined management company and estimate a price for the premise based on the given information. The respondents were also asked to answer some questions about their age, education, monthly household income, and property ownership. An additional effort made to limit bias in the survey was to consider that, given the ordinal nature of the different property grades and property management company qualities, the sequence of the five premises presented to one respondent was also randomly ordered. To avoid conflicts of interest, no overlap was allowed between the companies selected in the experiment and the employers of participants. The surveys were applied either via face-to-face interview or e-mail. 250 participants were randomly assigned one set of five brochures out of the 120 possible combinations. Of the 250 surveys sent out, a total of 162 responses were successfully collected, among which 51 cases were carried out by face-to-face interview and the remaining 111 cases via e-mail. The responses resulted in the 25 premises being priced 810 times altogether or an average of about 32 times each. The mean estimated value of the premises is 3.3 million Hong Kong Dollars (HKD) [4] , with a standard deviation of 1.7 million. As expected, the highest price -7.5 million HKD -is for a Grade A property managed by PMC-I while the lowest price -1.6 million HKD -is for a Grade E property managed by PMC-V, the fictitious company.
Data collection and analysis
A matrix of estimated prices for the 25 premises is presented in Table III , including the mean, standard deviation, and sample size. For example, the cell horizontally belonged to Grade A and vertically managed by PMC-I stands for P-1 category, which has a mean estimated value of 6.5 million HKD and standard deviation of 0.4 million with the sample size of 33. In addition, the means and standard deviations of estimated values are summarized for each property grade and company.
When comparing estimates values by company, properties managed by higher quality companies have higher prices property value. The fact that the estimated value of properties managed by PMC-V is always ranked last thus indicates the four real companies to some extent play a role in the life span of the residential building and contribute to the property value exceeding the basic level. Particularly, if to assess them based on ISO qualifications and industrial recognition, such ranking is actually identical with the respective means of estimated property value.
The second hypothesis of the project is that property management service become more important for lower property grades. For better comparison, we divide mean prices by respective standard deviations for each property grade to see how the property value deviates under different qualities of management. These estimates are presented in Table IV grade of the property declines. Newer properties in good locations derive more of their value from location, structural attributes and neighborhood attributes, and property management services are less important. However, aging properties inevitably depreciate over time and for those located in less desirable districts, security and sanitary issues are of great concern. People seem to be willing to pay more for quality management.
Hypothesis testing
Due to the experimental design of the survey, we are able to employ a simple t-test of difference in means in order to test the two hypotheses statistically. The first hypothesis is that different qualities of property management impact the value of an identical property. For each property grade, we compare the difference in the estimated value of each of the five property management companies. We report the percent difference between each pair and whether this difference is statistically significant. The first null hypothesis is therefore rejected partially. For properties of higher grade, i.e. newly built in a desirable location, the difference in values under different PMCs are mostly not statistically significant. For example, for Grade A properties, the value of services provided by the four real PMCs is statistically different from that of the fictitious company PMC-V, the four companies are not different from one another. However, for lower grades of property, there is a statistically significant difference between the value of properties managed by difference companies. The differences are large in many cases. The value of the middle grade of properties, Grade C, is up to 15 percent higher simply due to the quality of the property management company and for the lowest grade of property the value is up to 25 percent higher.
Sensitivity analysis: who values property management?
The data from the experimental survey can also tell us interesting information about the variation in the importance of property management among industry experts. In the survey, we asked five demographic and socio-economic questions of respondents; age, monthly household income, education level, and housing tenure. Table VI presents the difference in respondents' estimates of the value of properties and the results of t-tests used to test the significance of these differences. We expect older, richer, more highly educated homeowners to value property management more as they will likely have benefited more from these services over their lifetime.
Surprisingly, education and income do not significantly alter expert valuation of property management services. However, being a home owner does, as does being above the age of 34. Property owners better understand the importance of property management services and are willing to pay more for them, roughly 5 percent more. Those older than 34 also value property management services significantly more than younger people do, but only by about 3 percent. One noteworthy result is the large value of Grade C properties by owners; 8.1 million HKD. This is likely due to the age (about 15 years old) and other characteristics of these properties that make them the most common and desirable type of entry-level dwelling for middle-income people.
Conclusion
This paper uses a novel approach in order to determine the importance of property management services for the value of private residential properties in Hong Kong. We conduct an experiment similar to those that have been employed to test the importance of racial segregation in labor markets, in order to estimate the value of property Results show that property management does add value, especially to older and more dilapidated properties. These results are encouraging for property management professionals they show that criteria such as achievement of ISO certifications and industry awards matters. They also imply that there is room for the expansion of the business. Apparently, there is money to be made by high-quality companies providing services for lower quality buildings or for lower quality companies to increase their profile by improving services.
